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Using one-dimensional transport model, we 
investigate the transport effect on MHD modes in 
burning plasmas . It consists of energy transport 
equation, He-ash particle transport equation and 
poloidal magnetic field evolution equation. It is 
assumed that temperatures are equal for all species 
and alpha particles are fully thermalized without 
escaping from the plasma. The energy transport 
equation is given by[1] 
where the terms in R.H.S. represent the power input 
from alpha particles, the heat transport losses, the ohmic 
heating term and the volume power losses with 
bremsstrahlung, respectively. The ratios of components 
are defined as tHe = nHe / ne and fi = (nD + nT)/ ne, 
where nHe,ne,nD and nT are the helium, electron, 
deuterium and tritium density, respectively. The value 
X is the thermal diffusivity including the neoclassical 
and CDBM indeced turbulent diffusivity. The particle 
balance of He-ash is gi ven by 
where DHe is the particle diffusivity for He-ash. The 
ratio of X to DHe is introduced and assumed to be 
constant. The poloidal magnetic field evoluves 
according to 
!!.... Bf} = ~11NC[_l_!~ rBf} - J BS] (3) 
dt dr /10 r dr 
where Bf}' 11 NC and J BS are the poloidal magnetic 
field, the neoclassical resistivity and the bootstrap 
current. 
As the first step, one-dimensional transport 
equations (1 )-(3) are solved to obtain profiles for a 
specific time. Compact ITER-like parameters: 
a = 2.0[ m], R = 6.2[ m], B = 5.3[T], 
(ne) = 9.1 X 1019 [ m- 3] are used. The ohmic plasma is 
heated by an additional heating and ignited state of 
the plasma is reached. Total auxiliary heating power 
is kept constant p;;:~ = 60[ MW] in time. To compare 
profiles of plasma parameters in the queched state 
with those in the ignited state, we set (0\1) = 0 for the 
quehced state in Eqs.(1) and (2). 
Figure 1 shows the time evolutions of the central 
pressure for the ignited state (solid line) and for the 
qu~nched state (dashed line). It is seen that the value 
of central pressure of ignited state is about 1.4 times 
larger than that of quenched state. Figure 2 shows 
q-profile at t = 20[sec] in the ignited state (solid line) 
and quenched state (dashed line). 
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Using the above equilibrium profiles, we 
numerically solve linearized high f3 reduced MHD 
equations[2] to obtain the growth rate of the tearing 
mode. The growth rate of m / n = 2/1 tearing mode is 
given by 2.75 x 10-5 for ignited state and 1.08 x 10-5 
for the quenched state. It is found that the mode 
structure is not so much affected by the transport 
effects, however, the growth rate of the tearing mode 
for the ignited state far exceeds that for the quenched 
state, roughly factor two in this case. 
It is concluded that the alpha heating effect could 
change the equilibrium profiles which change the 
transport or the stability of MHD mode, however, it 
does not play an important role as an instability 
source on MHD and turbulence. 
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